The current study used model-based cluster analyses to determine if there are 2 distinct variants of adolescents (ages 11-18) high on callous-unemotional (CU) traits that differ on their level of anxiety and history of trauma. The sample (n ϭ 272) consisted of clinic-referred youths who were primarily African American (90%) and who came from low-income families. Consistent with hypotheses, 3 clusters emerged, including a group low on CU traits, as well as 2 groups high on CU traits that differed in their level of anxiety and past trauma. Consistent with past research on incarcerated adults and adolescents, the group high on anxiety (i.e., secondary variant) was more likely to have histories of abuse and had higher levels of impulsivity, externalizing behaviors, aggression, and behavioral activation. In contrast, the group low on anxiety (i.e., primary variant) scored lower on a measure of behavioral inhibition. On measures of impulsivity and externalizing behavior, the higher scores for the secondary cluster were found only for self-report measures, not on parent-report measures. Youths in the primary cluster also were perceived as less credible reporters than youths in the secondary cluster (i.e., secondary variant) or cluster low on CU traits. These reporter and credibility differences suggest that adolescents within the primary variant may underreport their level of behavioral disturbance, which has important assessment implications.
traits predict a more severe, stable, and aggressive pattern of behavior in antisocial youths. In addition, antisocial youths with CU traits show a large number of genetic, neurocognitive, emotional, personality, and social differences compared to antisocial youths without these traits (for reviews, see Frick & Viding, 2009; Frick & White, 2008) . Further, youths with CU traits often respond differently to treatment interventions compared to antisocial youths without these traits (Haas et al., 2011; Hawes & Dadds, 2005) .
Given the extensive empirical evidence to support the utility of CU traits for designating an important subgroup of antisocial youths, the DSM-5 ADHD and Disruptive Behavior Disorders Work Group has proposed the addition of a specifier to the diagnosis of conduct disorder to designate those who also show significant levels of CU traits (Frick & Nigg, 2012) . Recent research in community and clinic samples suggests this specifier may impact anywhere between 10 to 50% of children or adolescents diagnosed with conduct disorder (CD), depending on the informant or informants used to assess the CU traits (Kahn, Frick, Youngstrom, Findling, & Kogos Youngstrom, 2012; Rowe et al., 2010) . As a result of this potential inclusion of CU traits in diagnostic classification, research is needed to further understand the potential causes of CU traits, the characteristics of persons with CU traits, and the implications of these causes and characteristics for guiding optimal assessment and treatment practices. One especially important focus of research is whether there are distinct developmental pathways that can lead to CU traits.
Variants of Psychopathy in Adults
Although psychopathy has historically been viewed as a homogenous construct, a recent review of seminal theories and empirical work provides compelling evidence to suggest there may be distinct variants of psychopathy with potentially different etiologies (Skeem, Poythress, Edens, Lilienfeld, & Cale, 2003) . Karpman (1941 Karpman ( , 1948 proposed an influential theory of psychopathy subtypes, which included a primary and secondary variant. In particular, Karpman (1941 Karpman ( , 1948 theorized an innate or heritable affective deficit was characteristic of primary psychopathy, whereas the affective deficit within secondary psychopathy was a product of adaptation to environmental factors such as parental rejection, abuse, or trauma. There has been a substantial amount of research supporting this general model. Research on adults suggests that individuals high on psychopathy can be meaningfully split into two distinct groups based on the level of trait anxiety, and only the group low on anxiety (i.e., primary psychopathy) show deficits in laboratory tasks measuring passive avoidance (Arnett, Smith, & Newman, 1997; Newman & Schmitt, 1998) and in responses to emotional stimuli (Hiatt, Lorenz, & Newman, 2002; Newman, Schmitt, & Voss, 1997; Sutton, Vitale, & Newman, 2002) . Further, research suggests that the group high on anxiety (i.e., secondary psychopathy) shows higher levels of past child abuse and trauma in incarcerated adult samples (Blagov et al., 2011; Poythress et al., 2010) .
Although variants of psychopathy have consistently differed on level of anxiety and histories of abuse and trauma, other hypothesized differences have not been as consistently supported in research. For example, some authors have suggested that the two groups may differ on the dimensions that form the construct of psychopathic traits. In particular, the primary psychopathic group may be more likely to show CU traits, given the primacy of affective deficits attributed to this variant, whereas the secondary group may be more impulsive as result of problems in emotional regulation (Lykken, 1957 (Lykken, , 1995 . Research on adult samples largely have supported the prediction that the secondary variant shows higher rates of impulsivity, but differences on the level of CU traits have not been consistently found (Blagov et al., 2011; Hicks, Markon, Patrick, Krueger, & Newman, 2004; Poythress et al., 2010; Vassileva, Kosson, Abramowitz, & Conrad, 2005) . Similarly, several authors have suggested that, due to problems in emotional regulation, the secondary group would be more likely to show hostility and aggression, especially reactive forms of aggression in response to perceived provocation (Skeem et al., 2003) . Again, research has found mixed results, with some studies supporting this prediction that the secondary group would be more aggressive (Falkenbach, Poythress, & Creevy, 2008; Hicks et al., 2004; Vidal, Skeem, & Camp, 2010) and others finding that the primary variant was more aggressive (Poythress et al., 2010) .
One additional distinction that has important etiological implications is whether the two variants of psychopathy differ in the relative activation of neurophysiological motivational systems that influence behavior. For example, Gray (1987) proposed the presence of a behavioral inhibition system (BIS), which responds to aversive stimuli, is sensitive to punishment, and initiates avoidance. He further proposed a second system, the behavioral activation system (BAS), which responds to reward cues and activates approach responses (Gray, 1987) . The activation of the BIS is associated with the production of anxiety, and the BAS is associated with the behavioral trait of impulsivity or drive. Building upon this model, Lykken (1995) proposed that the primary psychopathy variant would be associated with a weak BIS (or fearless temperament and low anxiety), whereas secondary psychopathy would be associated with an overactive BAS (reward responsiveness and impulsivity). Again, the available research in adult samples has been inconsistent, with results in incarcerated samples largely supporting this prediction (Newman, MacCoon, Vaughn, & Sadeh, 2005; Poythress et al., 2010; Wallace, Malterer, & Newman, 2009 ) but results in nonincarcerated samples failing to finding the expected differentiation in the two motivational systems among the variants of psychopathy (Falkenbach et al., 2008; Hundt, Kimbrel, Mitchell, & Nelson-Gray, 2008; Kimbrel, Nelson-Gray, & Mitchell, 2007; Ross et al., 2007) .
Primary and Secondary Variants in Adolescent Samples
Given that the two variants of psychopathy both show high rates of CU traits in adult samples, this research could be critical for understanding antisocial youths who show high levels of these traits. As a result, it is relevant to the proposed changes to the diagnostic criteria of conduct disorder. Although the research on variants of psychopathy prior to adulthood has been more limited, there have been promising findings on samples of adolescent offenders. As in adult samples, a subset of adolescent offenders who are high on psychopathy are also high on anxiety (Kimonis, Frick, Cauffman, Goldweber, & Skeem, 2012; Lee, Salekin, & Iselin, 2010) . Also consistent with adult samples, the two variants do not differ on their level of CU traits, but the group high on This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
anxiety is more impulsive . Further, this secondary group shows greater histories of childhood abuse and trauma (Kimonis, Skeem, Cauffman, & Dmitrieva, 2011; Tatar, Cauffman, Kimonis, & Skeem, 2012; Vaughn, Edens, Howard, & Smith, 2009) . They also show more problems with depression, anger, and aggression (Kimonis et al., 2011 Lee et al., 2010; Vaughn et al., 2009) . Further, and also consistent with the research on adults, the low-anxiety group (i.e., primary psychopathy) shows deficits in their processing of emotional stimuli that are not apparent in the secondary group .
Limitations in Existing Research
Taken together, this research could have important implications for understanding the causal pathways that can lead to CU traits and could suggest the need for different treatment approaches to the two variants of youths with CU traits . However, in addition to the relatively limited number of studies on samples of youths (Lee et al., 2010) , there are several limitations to the existing research. Most important, to date, all of the studies on variants of psychopathy in youths have been conducted in offender samples. This methodology is often justified by the need to have a high base rate of persons elevated on psychopathic traits in order to identify sufficient numbers of both variants to test hypothesized differences. However, it calls into question the generalizability of these results to other samples that do not have legal involvement. In particular, given the potential inclusion of the specifier for the diagnosis of conduct disorder, the generalizability of these findings to mental health samples in which a large number of youths with this disorder could meet criteria for the specifier should be tested. Further, although the proposed changes to the DSM-5 would consider CU traits only when the criteria for conduct disorder are met, there is evidence that CU traits even in absence of conduct disorder predict risk for future impairment in functioning in children and adolescents (Moran et al., 2009) .
It is also important that these results be replicated in samples with a large number of ethnic minority individuals and in lowincome samples. With respect to the former, there have been concerns raised as to the validity of psychopathic traits in general, and CU traits in particular, in ethnic minority samples (Edens & Cahill, 2007) . Further, the rates of abuse and trauma may be particularly high in low-income samples (Berger, 2005) . As a result, the secondary variant of psychopathy, which tends to be the smaller subgroup of those high on psychopathic traits in most forensic samples of youths , may be more common in impoverished samples with high levels of life stressors. Thus, it is important to ensure that the findings from incarcerated samples generalize to other samples of high-risk youths.
Further, as noted previously, an important area of research that has shown inconsistent results in samples of adults is the differential associations between the motivational systems that may underlie disinhibited behavior and the variants of psychopathy. This has been tested in two community samples of adolescents with, again, inconsistent results. In one study of at-risk adolescents, the BIS was lower in those who showed primary psychopathy, as would be predicted by past theoretical models; however, both primary and secondary variants demonstrated higher BAS scores (Bjørnebekk & Gjesme, 2009 ). In contrast, in a large sample of Dutch adolescents, results were consistent with past theoretical models (Roose, Bijttebier, Claes, & Lilienfeld, 2011) . Thus, more work is needed to test the characteristics of the two psychopathy variants in terms of their motivational style. This is particularly important to test in nonforensic samples, given the findings in adults suggesting that the predicted pattern (i.e., low BIS associated with primary variants and high BAS associated with secondary variants) has not been replicated in nonincarcerated samples.
Finally, most of the past studies comparing variants of psychopathy in both adults and adolescents have relied primarily on information obtained by self-report methods. It is possible that this methodology could have led to some of the inconsistent findings in past research. It has been suggested that persons with psychopathy in general (Edens, Buffington, & Tomicic, 2000; Kucharski, Duncan, Egan, & Falkenbach, 2006) and those with the primary variant of psychopathy specifically (Cleckley, 1941 (Cleckley, , 1976 ) may be less truthful on self-report measures because of their tendency toward being manipulative and deceitful. As a result, it is important for research to compare results from multiple informants to compare characteristics of the different variants of CU traits across informants. Also, research to date has not directly tested the credibility of the information provided by participants with CU traits. If these traits are to be integrated into diagnostic classification, these issues related to method of assessment become more imperative.
Current Study
Given these limitations in existing research, we tested whether we could identify primary and secondary variants of CU traits in a large sample of clinic-referred adolescents who largely were African American and came from impoverished family backgrounds. Using model-based cluster analyses with measures of CU traits, anxiety, and trauma symptoms, we hypothesized that three clusters would emerge: one cluster low on CU traits and two clusters equally high on CU traits that would be differentiated by levels of anxiety and trauma symptoms. We chose to use a measure of CU traits specifically, rather than a broader measure of psychopathy more generally, because we wanted our findings to be directly relevant to understanding adolescents high on these traits, as proposed in the specifier for conduct disorder. However, as noted previously, given that past research has consistently shown that both variants of psychopathy are high on these traits, we believe our results would be relevant to understanding the broader construct of psychopathy.
We predicted, consistent with past work, that the secondary cluster would be high on anxiety and trauma symptoms, would demonstrate more extensive histories of abuse, would score higher on measures of impulsivity, and would demonstrate more aggressive behavior and externalizing symptoms than the primary variant or than a cluster low on CU traits. We differentiated a more general measure of aggression from one that focused more on cruelty to others, to test whether the secondary variants higher level of aggression was confined to more reactive and impulsive forms of aggression. Further, we tested the hypothesis that primary variants would be distinguished from secondary variants by showing significantly lower BIS scores, whereas the secondary variants would be distinguished from primary variants by showing significantly higher BAS scores. Finally, we used measures from multiple informants for most constructs, which allowed us to compare characteristics of the different variants of CU traits across inforThis document is copyrighted by the American Psychological Association or one of its allied publishers.
mants. Furthermore, we included global clinician ratings of credibility of the information provided by participants to determine if clinicians would view persons with CU traits differently in terms of the believability of their self report.
Method Participants
Participants were drawn from 300 adolescents (ages 11 to 18; M ϭ 13.40 years, SD ϭ 1.85) recruited as part of a larger study from a community mental health center (CMHC) serving four urban sites in the midwestern United States. Families were recruited from all intakes, and 65% agreed to participate. Consistent with the typical rate of first appointments at these CMHCs, 59% kept their first appointment. Participants were excluded from the present analyses if they had a diagnosis for a psychotic disorder (2%, n ϭ 7) or a pervasive developmental disorder (1%, n ϭ 3) based on a structured diagnostic interview, or if they had missing or incomplete data (6%, n ϭ 18) on the clustering variables. This led to a final sample of 272 with a mean age of 13.43 (SD ϭ 1.86) years. The primary ethnic category was African American (90%, n ϭ 246), and the next most common was Caucasian (6%, n ϭ 16); 51% (n ϭ 139) of the sample was male. In terms of socioeconomic status, approximately 95% of the participants were Medicaid eligible, representative of the counties served by the CMHC. The only inclusionary criterion for the current study was the patient had to be between the ages of 11 and 18, and the patient and caregiver had to be conversant in spoken English in order to complete the interviews. The Child and Adolescent Schedule for Affective Disorders and Schizophrenia-Present and Lifetime version (K-SADS; Kaufman et al., 1997) , including the mood disorders module from the Washington University version (Geller et al., 2001) , was given to all participants. Based on this semistructured interview, the most common diagnoses of the sample were mood disorders (53%, n ϭ 144), attention-deficit/hyperactivity disorder (53%, n ϭ 145), followed by oppositional defiant disorder (35%, n ϭ 95) and an anxiety disorder (32%, n ϭ 87). Additionally, 18% (n ϭ 48) of the sample had a diagnosis of conduct disorder, and 11% (n ϭ 30) met criteria for posttraumatic stress disorder. The majority of participants had more than one diagnosis (80%, n ϭ 220), and the average number of diagnoses per participant was 2.72 (SD ϭ 1.40). Only two participants did not meet criteria for any diagnostic category.
Measures
Callous-unemotional traits and impulsivity. The Antisocial Process Screening Device (APSD; Frick & Hare, 2001 ) is a 20-item rating scale that is commonly used to assess CU traits in children and adolescents (Frick, 2009) . This measure has a threefactor structure (Frick, Bodin, & Barry, 2000) that includes Callous Unemotional Traits, Narcissism, and Impulsivity. Only the Callous Unemotional (CU; e.g., "feels bad or guilty," "does not show emotions") and Impulsivity (e.g., "acts without thinking," "engages in risky activities") factor scores were used for the current study. On the APSD, items are scored on a 3-point scale ranging from 0 (not at all true) to 2 (definitely true). The APSD was administered to all parents and youths. For the cluster analyses, a combined-informant composite score was formed for CU traits based on the highest rating of each symptom as recommended by Piacentini, Cohen, and Cohen (1992) and Frick and Hare (2001) . If an informant was missing, the ratings of the available informant were used. For the six-item CU scale, internal consistency within our sample was ␣ ϭ .40, ␣ ϭ .59, ␣ ϭ .51 for the self, parent, and multi-informant versions, respectively. The parent and youth versions were modestly correlated (r ϭ .15, p Ͻ .05). Although the alpha coefficients were modest for this scale, short scales can have attenuated internal consistency estimates. Thus, an alternative measure of reliability recommended for shorter scales is the median corrected item-total correlation (Streiner & Norman, 1995) ; this was r ϭ .32, r ϭ .36, and r ϭ .32 for the self, parent, and multi-informant composites, respectively. For the self and parent report of the seven-item Impulsivity subscale, the internal consistency estimates were ␣ ϭ .60 and ␣ ϭ .70, respectively, and the two scores were modestly correlated (r ϭ .17, p Ͻ .01).
Child trauma and PTSD symptoms. The Child and Adolescent Trauma Survey (CATS; March, 1999) , formerly known as the Kiddie Post-Traumatic Symptomatology Scale (K-PTS), is a selfreport assessment of PTSD symptoms derived from criteria of the Diagnostic and Statistical Manual of Mental Disorders (4th ed.; DSM-IV; American Psychiatric Association, 1994). The CATS is modeled after the Multidimensional Anxiety Scale for Children (MASC; March, 1998; March, Parker, Sullivan, Stallings, & Conners, 1997) and is a unique self-report instrument, as it assesses both exposure to trauma and PTSD symptom criteria. A non-PTSD life events section consists of stressful life events and includes items such as "my mother and father got in trouble with the law" or "I got suspended from school." The trauma exposure section assesses both direct (happened to me) and indirect (happened to someone I know well) lifetime experience of traumatic events. For the PTSD symptom section, participants are asked to rate how often they have experienced the symptoms in the past month on a 4-point Likert-type scale ranging from 0 (Never) to 3 (Often). The scale contains two questions that correspond to each individual DSM-IV PTSD symptom. Both the non-PTSD life events and trauma exposure list were summed to create an overall Stressful/ Traumatic exposure list, and a separate PTSD symptom inventory was individually summed to produce a total symptom count. The CATS was developed from item-response theory, and the items have demonstrated good internal reliability (March, AmayaJackson, Terry, & Costanzo, 1997) as well as good test-retest reliability (March, Amaya-Jackson, Murray, & Shulte, 1998) . Internal consistency in our sample was ␣ ϭ .84 for the trauma exposure and ␣ ϭ .84 for the PTSD symptom scale.
Child neglect and abuse. History of physical abuse, sexual abuse, or neglect was determined by combining information from multiple sources including questions on the K-SADS, a review of the medical records, and official social service records from the treatment charts at the CMHC agency. All sources of information were used to make a dichotomous rating of the presence or absence of each type of abuse. Kappas for abuse history were calculated testing the level of agreement between the interview of the caregiver (K-SADS) and review of the records on the presence of each abuse type. They ranged from .71 for physical abuse to .83 for sexual abuse. Any discrepancies between sources were resolved through a consensus meeting, in which all available data were This document is copyrighted by the American Psychological Association or one of its allied publishers.
reviewed and the final determination of a positive or negative history of abuse was made by a licensed clinical psychologist. This final consensus rating was used in all analyses. Emotional and behavioral functioning. Parents completed the Child Behavior Checklist (CBCL), and youths completed the analogous Youth Self-Report (YSR; Achenbach & Rescorla, 2003) . These standardized behavior rating scales assess for emotional and behavioral problems in children and adolescents using a 3-point Likert-type scale ranging from 0 (not true) to 2 (very true). The well validated Externalizing composite and AnxiousDepressed composites were used in the cluster analyses. Internal consistency for the Externalizing composite was ␣ ϭ .90 and ␣ ϭ .93 for self and parent report, respectively, and the two scores were significantly correlated (r ϭ .34, p Ͻ .001). Internal consistency for the Anxious-Depressed composite was ␣ ϭ .82 and ␣ ϭ .81 for self and parent report respectively, and the two scores were significantly correlated (r ϭ .27, p Ͻ .001).
Given that the standard Aggressive Behavior scale of the CBCL and YSR includes a number of nonaggressive conduct problems (e.g., demands a lot of attention, sudden changes in mood or feelings, sulks a lot), a physical aggression scale was formed for the parent-report CBCL (␣ ϭ .78) by summing three items related to physical aggression (i.e., fighting, physical attacks, and threatening). An additional cruelty subscale was formed by summing two items related to cruel behavior (i.e., animal cruelty and bullying; r ϭ .33). A physical aggression scale was also formed for the self-report YSR (␣ ϭ .92). One item on the self-report measure assesses cruelty (i.e., meanness), and the original 3-point Likerttype rating for this item was used in analyses. The physical aggression totals for self and parent report were highly correlated (r ϭ .39, p Ͻ .001), and the cruelty scale totals for self and parent report were modestly correlated (r ϭ .13, p Ͻ .05).
Behavioral inhibition and activation. Youth self-report and parent-report versions of the Carver and White (1994) Behavioral Inhibition Scale and Behavioral Activation Scale (BIS/BAS; Muris, Meesters, de Kanter, & Timmerman, 2005 ) assessed degree of behavioral inhibition and activation. The scale consists of 20 items rated on a 4-point Likert-type scale ranging from 0 (not true) to 3 (very true). The BIS scale consists of seven items and includes statements such as "I worry about making mistakes" and "I am very fearful compared to my friends." The BAS scale is composed of 13 items and consists of statements such as "I often do things on the spur of the moment" and "I will go out of the way to get things I want." Within community samples of children, BIS/BAS scores have demonstrated associations with both self-reported psychological symptoms and personality traits (Bjørnebekk, 2009; Muris et al., 2005) . For example, in a sample of children age 8 to 12, BIS scores were negatively associated with Eysenck's Extraversion trait, positively associated with Neuroticism, and related to higher levels of internalizing symptoms (Muris et al., 2005) . In contrast, BAS scores were positively associated with Extraversion, positively associated with Neuroticism, and related to higher levels of externalizing symptoms (Muris et al., 2005) . In the present sample, internal consistency for the BIS was ␣ ϭ .68 and ␣ ϭ .58 for the youth and parent report, respectively, and the two scores were not significantly correlated (r ϭ .04, p ϭ .49). For the BAS scale, internal consistency was ␣ ϭ .78 and ␣ ϭ .84 for the youth and parent report, respectively, and the two scores were not significantly correlated (r ϭ .08, p ϭ .20).
Credibility ratings. Interviewers provided global subjective ratings of parent and youth credibility after completion of the K-SADS. These ratings were based solely on the clinical judgment of the interviewer without any specialized training provided. In particular, interviewers judged how credible they perceived the information obtained from parent and youth during interviews. Ratings of informant credibility were given on a 3-point Likert scale ranging from 0 (poor) to 2 (good; Youngstrom et al., 2011) . Credibility ratings were made blind to any of the other study measures. Interviewers were bachelors, masters, or predoctoral intern level psychology trainees who had completed extensive training in the administration of the interviews. This included observation and re-rating of at least five diagnostic interviews with an average kappa greater than .85 at the item level and then leading and passing at kappa Ͼ .85 when a certified reliable rater watched and independently scored the interview. Further, these credibility ratings have been shown to be related to the validity of parent ratings of mood and behavioral symptoms in youths (Youngstrom et al., 2011) .
Procedure
This study was conducted as part of a larger research project approved by the Institutional Review Boards of University Hospitals of Cleveland, Case Western Reserve University, and Applewood Centers, Incorporated. For all participants, the youth provided written assent and the guardian provided written consent. The interviewer met with the adolescent and parent separately, and, while the youth was being interviewed, the parent completed questionnaires. While the parent was completing interviews, the adolescent was given self-report questionnaires.
Results

Cluster Analyses
Cluster selection. Using SPSS 19, we performed the two-step cluster analysis procedure in order to classify the participants on the following four variables: the combined parent and youth report on the CU factor scale from the APSD (Frick & Hare, 2001 ), the Anxious-Depressed Scale (ANX-DEP) from the YSR (Achenbach & Rescorla, 2003) , and trauma exposure and PTSD symptom scores from the CATS (March, 1999) . These informants were chosen to utilize the best informants for the different constructs assessed in order to form groups. Assessment of antisocial attitudes in general and CU traits specifically typically are best assessed by multiple informants, because parents may not be aware of some attitudes and feelings, and self report can be subject to social desirability in reporting (Frick, Barry, & Kamphaus, 2010) . In contrast, internalizing symptoms are characterized by internal emotional states that may not be apparent to parents and that are typically best assessed by self report after early childhood (Frick et al., 2010) .
The two-step method is an auto-cluster procedure that combines both Bayesian information criterion (BIC) and ratio of distance between clusters in order to determine the optimal number of clusters (SPSS Inc., 2001) . The clustering procedure consists of two steps and is based on a probabilistic model. In the model, the distance between clusters is parallel to the decrease in logThis document is copyrighted by the American Psychological Association or one of its allied publishers.
likelihood function, which is a result of merging nearest neighbors (Chiu, Fang, Chen, Wang, & Jeris, 2001) . For the first step, pre-clusters are formed based on a sequential approach. A likelihood distance measure is used to determine each case's similarity to an existing pre-cluster, and pre-clusters are formed when the log-likelihood is maximized. The second step uses a model-based hierarchical technique, similar to agglomerative hierarchical techniques. The optimal number of clusters is determined by the statistical program by weighing both the ratio of distance between clusters and the change in BIC (Bacher, Wenzig, & Vogler, 2004) . Based on past research, it was theorized that there would be a cluster of youths low on CU traits along with two clusters high on CU traits that would be differentiated by different levels of anxiety and trauma exposure. The results of the cluster analyses were consistent with this theoretical prediction. The three-cluster solution was selected by the two-step procedure as providing the best fit. The BIC change between the two-and three-cluster solutions was 43.29, and this was combined with ratio of distance measure of 1.54. The algorithm judged this to be superior to a four-cluster solution, which had a BIC change of 12.24 from the three-cluster solution and ratio of distance measure of 1.08.
Description of clusters. There were no significant differences between clusters on age, gender, or race of the participant. Figure  1 plots the profiles of the clustering variables for all three clusters using the standardized scores (z scores) for the clustering variables. The overall analyses of variance (ANOVAs) were significant for all four clustering variables ( p 2 ranging from .21 to .56). Pairwise comparisons determined which clusters differed from each other. The first cluster (n ϭ 85) was labeled "primary" because it showed significantly higher scores on the CU factor (M ϭ 7.74, SD ϭ 1.78) than the third cluster (M ϭ 5.75, SD ϭ 1.54) but did not differ significantly from the second cluster (M ϭ 8.18, SD ϭ 1.98). This cluster also had significantly lower scores on the ANX-DEP (M ϭ 51.61, SD ϭ 2.80), CATS trauma exposure (M ϭ 5.34, SD ϭ 3.05), and PTSD symptoms (M ϭ 3.73, SD ϭ 4.07) than both of the other clusters. The second cluster (n ϭ 91), labeled "secondary," scored higher on the CU factor than the third cluster and had significantly higher scores on the ANX-DEP scale (M ϭ 60.47, SD ϭ 10.25) than the primary cluster. This cluster also had significantly higher scores on the CATS trauma exposure (M ϭ 16.57, SD ϭ 5.97) than the other clusters and significantly higher scores on the PTSD symptoms scale (M ϭ 17.32, SD ϭ 7.91) than the primary cluster. These results held when re-running analyses excluding abuse items from the CATS trauma scale. Further, when differentiating between direct and indirect forms of trauma exposure on the CATS trauma scale, the overall ANOVAs were significant for both direct, F(2, 269) ϭ 42.36, p Ͻ .001, p 2 ϭ .240, and indirect, F(2, 269) ϭ 80.13, p Ͻ .001, p 2 ϭ .373, forms of trauma. Post hoc pairwise comparisons revealed that the secondary cluster had significantly higher scores on both direct (M ϭ 2.46, SD ϭ 2.36) and indirect (M ϭ 6.80, SD ϭ 4.43) forms of trauma than the primary cluster (direct: M ϭ 0.46, SD ϭ 0.73; indirect: M ϭ 1.32, SD ϭ 2.09) and third cluster (direct: M ϭ 0.91, SD ϭ 0.92; indirect: M ϭ 2.22, SD ϭ 2.24). Importantly, the secondary cluster did not differ significantly from the primary cluster on the CU factor.
Finally, the third cluster (n ϭ 96) had significantly lower scores on the CU factor than both the primary and secondary clusters. We labeled this group "anxious-conduct" due to relatively high rates of self and parent reports of anxiety-depression and of externalizing behaviors. On exposure to trauma, the anxious-conduct cluster had significantly lower scores (M ϭ 7.76, SD ϭ 3.09) than the sec- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
ondary cluster but significantly higher scores than the primary cluster. The anxious-conduct cluster also demonstrated significantly higher scores on the PTSD symptom scale (M ϭ 15.68, SD ϭ 6.53) than the primary cluster, but it did not differ significantly from the secondary cluster on this scale. Effects of informants on clustering variables. The clusters were formed with what would be considered optimal informants for assessing the constructs used in the cluster analyses; namely, combining parent and youth report for CU traits and using youth self report for the assessment of anxiety and trauma. We examined the clusters to see whether the differences across clusters were consistent across various informants. Table 1 also reports the results of these analyses. As was the case when we used the combined report of parent and youth, the three clusters differed significantly when using the parent report, F(2, 264) ϭ 23.25, p Ͻ .001, p 2 ϭ .150, and youth report, F(2, 262) ϭ 14.24, p Ͻ .001; p 2 ϭ .098, of CU traits, separately. Further, pairwise comparisons indicated that both the primary variant (youth: M ϭ 4.56, SD ϭ 2.00; parent: M ϭ 6.19, SD ϭ 2.34) and secondary variant (youth: M ϭ 5.28, SD ϭ 2.05; parent: M ϭ 6.33, SD ϭ 2.30) had higher rates of CU traits than the anxious-conduct cluster (youth: M ϭ 3.74, SD ϭ 1.76; parent: M ϭ 4.43, SD ϭ 1.62) for both informants. However, whereas the secondary group self-reported high rates of CU traits when compared to the primary group, the two groups did not differ based on parent report.
As also reported in Table 1 , there were few differences in informant reports on the ANX-DEP subscales of the CBCL and the YSR. For both parent (M ϭ 64.48, SD ϭ 9.71) and youth (M ϭ 60.47, SD ϭ 10.25) report, the secondary group showed significantly higher levels of anxiety than the primary group (youth: M ϭ 51.61, SD ϭ 2.80; parent: M ϭ 60.39, SD ϭ 9.04). Similarly, when the three clusters were compared on their history of physical abuse, sexual abuse, and neglect based on direct interview combined with review of records (see Table 2 ), the three clusters differed significantly on rates of physical abuse, 2 (2) ϭ 7.35, p Ͻ .05, ϭ .17, and sexual abuse, 2 (2) ϭ 11.41, p Ͻ .01, ϭ .21. Follow-up pairwise analyses indicated that, consistent with hypotheses and consistent with results of the cluster analyses using self report of trauma, the secondary cluster had significantly higher rates of physical (31%) and sexual abuse (36%) than the primary cluster (physical: 17%; sexual: 18%) and the anxious-conduct cluster (physical: 16%; sexual: 16%). No significant differences on rates of neglect were present across clusters.
External Validation
Impulsivity. Using the three clusters, an ANOVA tested the Impulsivity scale from the APSD (both parent-and self-report versions) as the dependent variable (see Table 2 ). For self and parent report, the overall ANOVAs were significant, F(2, 268) ϭ 7.99, p Ͻ .001, p 2 ϭ. 056; F(2, 261) ϭ 3.89, p Ͻ .05, p 2 ϭ .029. Post hoc pairwise comparisons revealed that the results for self report were as predicted. The secondary cluster (M ϭ 5.18, SD ϭ 1.97) scored significantly higher on impulsivity than the primary cluster (M ϭ 4.00, SD ϭ 1.98), and the primary cluster scored lower on impulsivity than the Anxious-Conduct cluster (M ϭ 4.65, SD ϭ 1.90). For parent report, however, the secondary cluster (M ϭ 6.17, SD ϭ 2.65) had significantly higher levels of impulsivity than the Anxious-Conduct cluster (M ϭ 5.21, SD ϭ 2.11), but the two groups high on CU traits did not differ.
Externalizing, aggression, and cruelty. Next, a series of ANOVAs tested potential differences between clusters using the Externalizing composites from the CBCL and YSR and the aggressive behavior and cruelty scales formed for this study. As noted in Table 2 , the overall ANOVAs were significant ( p 2 ranging from .05 to .18). Post hoc pairwise comparisons also revealed significant group differences among groups. For the physical aggression scale, the results were consistent with hypotheses and consistent across informants. That is, the secondary cluster (youth: M ϭ 2.07, SD ϭ 1.82; parent: M ϭ 2.90, SD ϭ 1.92) showed higher levels of aggression than the primary cluster (youth: M ϭ 0.90, SD ϭ 1.18; parent: M ϭ 2.22, SD ϭ 1.93) and the anxiousconduct cluster (youth: M ϭ 0.98, SD ϭ 1.33; parent: M ϭ 1.71, SD ϭ 1.95). However, for externalizing and cruelty, the results Note. Means (with standard deviations in parentheses) are given in the CU traits and Anxious-Depressed sections; number of people (with percentages in parentheses) is given in the Abuse section. Rates with different subscripts within the same row differ significantly in pairwise comparisons. CU ϭ callous-unemotional; APSD ϭ Antisocial Process Screening Device; YSR ϭ Youth Self-Report; CBCL ϭ Child Behavior Checklist. ‫ء‬ p Ͻ .05, two tailed. ‫ءء‬ p Ͻ .01, two tailed. ‫ءءء‬ p Ͻ .001, two tailed. This document is copyrighted by the American Psychological Association or one of its allied publishers.
were not consistent across informants. For self report, the secondary cluster (externalizing: M ϭ 64.63, SD ϭ 11.28; cruelty: M ϭ 0.85, SD ϭ 0.70) scored higher than the primary cluster (externalizing: M ϭ 52.65, SD ϭ 11.02; cruelty: M ϭ 0.44, SD ϭ 0.63), but the two clusters high on CU traits did not differ according to parent report. Behavioral inhibition and activation. The next set of ANOVA analyses used the BIS and BAS self-and parent-report scores as dependent variables (see Table 2 ). For all but the parent report on the BIS scale, F(2, 259) ϭ 1.13, p ϭ .33, p 2 ϭ. 009, the overall ANOVAs were significant (BIS youth: F(2, 265) ϭ 6.65, p Ͻ .01, p 2 ϭ .048; BAS parent: (F(2, 251) ϭ 3.59, p Ͻ .05, p 2 ϭ .028; BAS youth: (F(2, 261) ϭ 3.25, p Ͻ .05, p 2 ϭ .025). Post hoc pairwise comparisons for the BAS were consistent with predictions and were consistent across informants. In particular, the secondary cluster showed higher BAS scores than the primary cluster for both self report (secondary: M ϭ 35.10, SD ϭ 7.00; primary: M ϭ 32.61, SD ϭ 5.95) and parent report (secondary: M ϭ 36.99, SD ϭ 7.76; primary: M ϭ 34.07, SD ϭ 6.92). For the BIS, the results were consistent with predictions for self report, with the primary cluster (M ϭ 19.32, SD ϭ 5.61) showing lower scores on the BIS than the secondary cluster (M ϭ 21.74, SD ϭ 4.29). However, there were no significant differences across clusters for the parent-report version of the BIS.
Credibility ratings. Using chi-square analyses, we compared the three clusters on credibility ratings of parents and youth made by clinicians blind to the responses on the rating scales that defined cluster membership. The three clusters differed significantly on perceived youth credibility, 2 (4) ϭ 15.54, p Ͻ .001, ϭ .29, but not on perceived parent credibility, 2 (4) ϭ 5.88, p ϭ .21. Follow-up pairwise chi-square analyses examined differences between clusters on the ratings of the youths' credibility. The primary cluster was significantly more likely to receive a rating of poor credibility (25%) than the secondary cluster (11%), 2 (2) ϭ 6.34, p Ͻ .05, ϭ .21, or the anxious-conduct cluster (11%), 2 (2) ϭ 15.42, p Ͻ .001, ϭ .33.
1
Discussion
The current study examined whether clinically referred adolescents with CU traits can be disaggregated into two distinct groups, consistent with past research on primary and secondary variants of psychopathy conducted in samples of incarcerated adults (Skeem 1 In our main analyses, we did not control for error rate due to multiple comparisons because we had specific theory-driven hypotheses and we wanted to emphasize effect sizes rather than significance levels. However, when Bonferroni correction was applied, the results were largely unchanged. The only exceptions were that the secondary cluster was no longer higher on parent reported levels of impulsivity than the anxiousconduct group; the secondary cluster no longer differed from the primary cluster on parent-reported levels of aggression; and the secondary cluster no longer differed from the primary cluster on measures of physical abuse. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. et al., 2003) and juvenile justice-involved youths (Lee et al., 2010) . Using model-based cluster analyses, we found two distinct groups of youths high on CU traits that differed as predicted on anxiety and past trauma. A primary variant emerged with high levels of CU traits and low levels of anxiety, trauma, and PTSD symptoms. A secondary variant also emerged with high levels of CU traits accompanied by high levels of self-reported anxiety, trauma, and PTSD symptoms. Consistent with past causal theories for the secondary variant (Karpman, 1941 (Karpman, , 1948 Skeem et al., 2003) , the secondary variant had significantly higher levels of physical and sexual abuse. Also consistent with theories predicting that this group would have more problems with impulse control and emotional regulation (Lee et al., 2010; Lykken, 1995; Skeem et al., 2003) , the secondary variant scored higher on measures of impulsivity, externalizing behaviors, and aggression. Finally, although the findings from past research have been inconsistent, our results support Lykken's (1995) theoretical view that lower levels of behavioral inhibition would characterize the primary variant, whereas the secondary cluster would show higher scores on the behavioral activation system. These findings, combined with similar results from incarcerated samples of adolescents (Kimonis et al., 2011 Lee et al., 2010; Tatar et al., 2012; Vaughn et al., 2009) , suggest that causal models proposed to explain the development of CU traits must consider these two variants with very different characteristics. Further, these differing characteristics are consistent with theories suggesting that CU traits in the primary variant are a result of an emotional deficit related to low behavioral inhibition that can interfere with the development of empathy, guilt, and other aspects of conscience . In contrast, the secondary variant appears to have problems in emotional and behavioral regulation that could be a result of experiencing abuse and other trauma early in development . Importantly, this secondary variant was the most common group high on CU traits in this sample, which is different from findings in incarcerated samples. For example, in the current sample, 52% of those high on CU traits fell into the secondary cluster, compared to 26% of those high on CU traits in a sample of incarcerated adolescents . These findings suggest that in a low-income sample with high rates of trauma, this variant may be a common pathway to the development of high levels of CU traits.
One important factor for interpreting our results was a clear pattern of informant effects that could help to explain some of the inconsistent findings from past research and that have important implications for assessing these traits. Much of the past work on variants of CU traits in samples of youths has relied on self report (Bjørnebekk & Gjesme, 2009; Kimonis et al., 2012; Roose et al., 2011; Tatar et al., 2012; Vaughn et al., 2009) . Some of the differences between the two variants in the current study were significant only when self-report measures were used. In particular, the primary and secondary clusters differed on their levels of impulsivity, externalizing behaviors, and behavioral inhibition by self report only. Parent report failed to confirm these differences. Importantly, all group differences between the clusters high on CU traits cannot be attributed to informant effects, because the secondary variant showed higher levels of abuse by an approach that integrated direct semistructured interview with review of records, and the secondary group showed higher rates of anxiety, aggression, and behavioral activation according to both parent and self report. However, it does appear that youths in the primary cluster tend to underreport the level of their behavioral disturbance, relative to what is reported by parents.
It is not clear what might lead to this underreporting by youths in the primary cluster. Past research has consistently documented modest agreement between parent report and youth report of children's emotional and behavioral problems, and this finding has often been explained by differences in perspectives across informants and/or different attributions of the informants for the causes of the behaviors and emotions (Achenbach, McConaughy, & Howell, 1987; De Los Reyes & Kazdin, 2005) . However, this does not specifically explain the consistent direction of disagreement found in the current results, in which youths in the primary cluster were more likely to report less problems than their parents; nor does it explain why this same effect was not apparent in the secondary cluster. One possibility is that the primary group may be more likely to minimize their behavioral difficulties, due either to intentional deception and manipulation (Cleckley, 1941 (Cleckley, , 1976 Edens et al., 2000; Kucharski et al., 2006) or to their lack of concern about the effects of their behavior on others (Pardini, Lochman, & Frick, 2003) . Consistent with the former possibility, subjective ratings of credibility of parent and youth reports revealed that clinicians were significantly more likely to rate credibility as poor for the youths in the primary cluster compared to the secondary or anxious-conduct clusters. At the same time, clinicians' subjective ratings of parent credibility did not differ across clusters. This and other reasons for this informant effect should be tested in future research and could be important for the assessment of this group in both research and clinical settings. Such informant effects may help to explain some of the inconsistencies in findings from past research on characteristics of the primary and secondary variants of psychopathy, given that much past research has relied on self report. Also, these findings suggest that assessments of these traits should include multiple informants and not solely rely on self report.
Several limitations qualify these results. One limitation is the relative homogeneity of our sample with regard to ethnicity. Though we tested and found no differences between clusters on race, our sample was primarily African American (90%), and this may limit the generalizability of our findings to other ethnicities. Another limitation in our measures is the low internal consistency of some of our scales, especially our measures of CU traits, impulsivity, and parent-report BIS. This is likely due to the small number of items on these scales (Nunnally, 1978; Streiner & Norman, 1995) . However, this could have attenuated our ability to detect differences across groups. Additionally, credibility ratings were based on subjective clinician judgment at the end of a diagnostic interview, and no interrater reliability estimates were available for these ratings. Further, we separated items related to general physical aggression from items related to cruelty, with the latter used to assess more proactive forms of aggression. However, these measures had very few items, and a more extensive measurement of the different forms of aggression may have led to clearer differences on the types of aggression.
The current study examined distinct subtypes of CU traits in a sample of clinic-referred youths, complementing and extending past research that has largely focused on incarcerated samples. However, it is important that future research test the importance of This document is copyrighted by the American Psychological Association or one of its allied publishers.
the variants of CU traits in other youth samples, including inpatient and community samples. Further, the current study was crosssectional in design, which precludes causal statements. In considering the secondary variant for example, although it is possible that exposure to trauma or abuse may lead to the development of CU traits, it is also possible that the existence of CU traits in these youths increases the likelihood that they will be exposed to contexts involving trauma and abuse. Finally, the current study tested variants of CU traits, irrespective of the presence of conduct disorder, which is not consistent with the proposed specifier for this diagnosis (Frick & Nigg, 2012) . As noted previously, those elevated on CU traits seem to show clinically significant impairments, even in the absence of a diagnosis of conduct disorder (Moran et al., 2009) . As a result, they represent a clinically important group. Further, there is no evidence to suggest that the etiology of CU traits is different in those with and without CD (Rutter, 2012) . Within the context of these limitations, our results demonstrate that within youths high on CU traits, there seem to be two distinct variants that differ on their levels of anxiety, history of abuse, impulse control, and emotional regulation. As suggested by ourselves and past authors Lee et al., 2010; Skeem et al., 2003) , these characteristics seem to suggest distinct etiological pathways for the two groups high on CU traits. Furthermore, these different characteristics could have important implications for assessment, in that those with low levels of anxiety may have a tendency to underreport some of their behavioral difficulties. As these traits are being integrated into diagnostic criteria (Frick & Nigg, 2012) , more research is needed to determine the optimal methods for assessing them in various samples. Along similar lines, it may also be important to consider the role of gender in the development of these traits, specifically with regard to its role in these distinct developmental pathways. Although the current study found that the variants did not differ by gender, other research has found that empathy deficits in CU youths may vary for boys and girls (Dadds et al., 2009) , the strength of genetic and environmental effects on CU traits may vary across gender (Fontaine, Rijsdijk, McCrory, & Viding, 2010) , and the outcomes of children with CU traits may differ for boys and girls (Wymbs et al., 2012) .
Also, the presumed differences in etiologies across the variants of youths with CU traits can shape hypotheses about targeted interventions for youths with these traits. Overall, a growing body of research indicates that intensive treatment can successfully reduce the severe conduct problems and aggression displayed by youths with CU traits (Kolko & Pardini, 2010; Waschbusch, Carrey, Willoughby, King, & Andrade, 2007) . However, even greater gains may be possible if treatment targets the characteristics of the specific variants identified in this study. For example, research suggests that cognitive-behavioral interventions may be most effective at treating internalizing problems (e.g., anger, anxiety, and depression) and related trauma histories that distinguish secondary variants (Silverman, Pina, & Viswesvaran, 2008) . For the low-anxious primary variant, recent research suggests, deficits in attention to others' distress cues can at least temporarily be corrected by focusing youths' attention on the eye region (Dadds et al., 2006) . This group has also been shown to respond positively to rewards, suggesting another productive angle for progress in treatment (Hawes & Dadds, 2005) . In summary, several promising interventions have emerged for youths with CU traits. These efforts are likely to be enhanced if they consider the heterogeneity among youths high on CU traits and appropriately tailor treatment to their individual needs.
